Primary structure of rat brain prostaglandin D synthetase deduced from cDNA sequence.
The amino acid sequence of rat brain prostaglandin D synthetase (Urade, Y., Fujimoto, N., and Hayaishi, O. (1985) J. Biol. Chem. 260, 12410-12415) was determined by a combination of cDNA and protein sequencing. cDNA clones specific for this enzyme were isolated from a lambda gt11 rat brain cDNA expression library. Nucleotide sequence analyses of cloned cDNA inserts revealed that this enzyme consisted of a 564- or 549-base pair open reading frame coding for a 188- or 183-amino acid polypeptide with a Mr of 21,232 or 20,749 starting at the first or second ATG. About 60% of the deduced amino acid sequence was confirmed by partial amino acid sequencing of tryptic peptides of the purified enzyme. The recognition sequence for N-glycosylation was seen at two positions of amino acid residues 51-53 (-Asn-Ser-Ser-) and 78-80 (-Asn-Leu-Thr-) counted from the first Met. Both sites were considered to be glycosylated with carbohydrate chains of Mr 3,000, since two smaller proteins with Mr 23,000 and 20,000 were found during deglycosylation of the purified enzyme (Mr 26,000) with N-glycanase. The prostaglandin D synthetase activity was detected in fusion proteins obtained from lysogens with recombinants coding from 34 and 19 nucleotides upstream and 47 and 77 downstream from the first ATG, indicating that the glycosyl chain and about 20 amino acid residues of N terminus were not essential for the enzyme activity. The amino acid composition of the purified enzyme indicated that about 20 residues of hydrophobic amino acids of the N terminus are post-translationally deleted, probably as a signal peptide. These results, together with the immunocytochemical localization of this enzyme to rough-surfaced endoplasmic reticulum and other nuclear membrane of oligodendrocytes (Urade, Y., Fujimoto, N., Kaneko, T., Konishi, A., Mizuno, N., and Hayaishi, O. (1987) J. Biol. Chem. 262, 15132-15136) suggest that this enzyme is a membrane-associated protein.